the convenience of the reader the main features are recapitulated.
Claims cohorts.
In order to clarify the terminology and the notation it is useful to note that the claim process includes the following elements: 1) the event (accident) which causes a claim in year t.
2) The claim is reoorted to the insurer in year t or later.
3) The claim is w in year t+s (~20) or possibly in several parts in years t+s,. t+s2. . .
4) If the claim is reported by the end of the accounting year but not yet fully settled, it is
called been and a provision is made to meet the outstanding liability either as a case estimate or by using some statistical technique. It is appropriate to group the claims originating in the same accident year, t, as a "a".
The year t is also called the year of origin. Fig.1 .l illustrates the structure of a cohort and its development. 
X(t;s,s) = X(t;O,s) -X(t;O,s-1) which is the increment in the development year t+s (by convention, X(t;O,-l)=O).
It is assumed that after some period s, all claims of the origin year t are settled. The parameter s, characterizes a feature of the portfolio which is called the length of the run-off tail.
Hence, the development time variable s can have values O.l....,s,. and, (I .4) X(t;O,Q = is the final total amount of claims of the cohort t.
It is also called the loss related to the cohort
The reserve for IBNR claims of the cohort t at the end of year t+s is defined as:
(
1.5) C(t,s)= Estimate for (X(t;s+ 1,s-J).
Various methods, 'reserving rules', can be applied in this estimation. The purpose of this paper is to find methods and measures for the evaluation of the uncenainry involved with the rules. contributes to the change of the cohort's aggregate loss X(t;s.s). If C, were exactly correct, then X, would, of course, be zero, but in practice it will often be non-zero (+).
Concept (I 5) is in conformity with
3 Furthermore, note that the claim size variable X, may also be negative. This can be the case particularly in classes 2) and 3) ahove. This feature should be kept in mind when the risk theory formulae and distributions are built up (cf. BEARD et al (1984) . Section 1.3 p, 7).
For illustration of the approach numerical examples will be exhibited in section 4, therefore, some basic features of the claims process need to be specified. This is done in the Appendix. We recall that irrespective of which approach is applied in defining the concept of claim development the technique we are going to present can, with obvious modifications, also be applied to claims processes defined otherwise than the collective one. For example, the procedure allows for the use of the booKtrapping technique for claims simulation (a$ was remarked by one of the referees of this paper), 1.5. The aggregate loss process related to the whole business of thk insurer cnnsists of a the sum of the cohort variables X. Note that when we in the following illustrate the comparison of two or more reserving rules, the very same cluim partern X(t;s,s) is used for all of them. Therefore, it can be expected that the differences revealed in results can be credited to the differing structures of the rules. This is still further verified by repeating the test after a change of the seed of the random generator. 
Reserving methods used in the case studies

X(t-s;O,s+ I) = X(t-s;O,s) ad(s) X(t-s;O,s+Z) = X(t-s;O,s+ I) .d(s+ 1) = X(t-s;O,s)ad(s).d(s+ 1)
etc. Hence. the claims reserve for the cohort t-s is 
The mixed method is constructed as a combination of the Chain Ladder and the Premium-based reserves:
The idea is to assign to the coefficients z(t.s) such values that the premium-based C,, is predominant at the beginning of the runoff of the cohort (s small) and later, when s is approaching s,, the weight moves to the chain ladder rule.
The intended purpose can be achieved by taking z to be the same as the premium-based coefficient in (3.7):
(3.9) Z(Q) = c&s).
This formula was proposed by BENKTANDER (1976). The logic is analogous to the BORNHUFITER-FERGU~ON (1972) approach, but it is applied to a different variable.
An alternative formula for z(t,s) could be derived by using credibility considerations (see
PE~v~K~UNEN and F~ANTALA (1986), p. 127).
In order to keep the paper within reasonable limits we have restricted the application examples to these simple rules, the more so because our purpose is to describe the test and comparison method, not to arrive at any analysis of the reserving rules and their properties. The model is programmed to give outputs both in tabular and graphic forms. Table 4 .1 provides an example. The long-tailed claims pattern is simulated for 25 consecutive accounting years t by using, in parallel, the three reserve methods specified above (C-L=Chain Ladder, Pr=Premium-based, Mix=Mixed Method, formulae (3.8) and (3.9)). .__.,.....................,...................,................. 
Numerical examples
The variables P, R, X and C are given in monetary units (= $ million) and the ratios as percentages.
The growth of premium income P and other monetary quantities is due to inflation (average 5%) and real growth (1%). Claims pattern is long-tailed. X-r-o is the *true" value of the outstandings, i.e. the simulated sum term in (2. I).
The loss ratios of columns 3 and 14 are plotted in Fig. 4.1 . as well as the ratio R/P corresponding to col. I I (Chain Ladder method) but expressed as a ratio to premium P. 
FIG. 4. I, The ratios X,,/P (-o-), X/P (--) and R/P. Chain Ladder rule.
The ratio R/P and the deviation of X/P from X.JP are shaded in order to show the strong correlation between them. When R is increasing, it worsens (increases) the loss ratio and vice versa. Note that X/P ftuctuates more than 'original' X,JP. Confidence limits can be directly read from the picture. For instance, the limit which the Chain Ladder ratio X/P exceeds by I % probability, is 1.57. Similarly, the limit, which the Premiumbased R/P falls below by 1% probability, is -..58. The mean values are shown in the table to verify that they are, as they theoretically should be, close to unity for X/P's and zero for RIP's (in order IO check thar the simulation variahility and programming are under control).
----------_--------------------______-------_____
In extreme cases the skewness of the distribution may be considerable and might suggest that it should be seriously regarded in order to avoid the caveat of understating the run-off risk. Some tests (not set out in this paper) also indicated rather great volatility in the development of the tails. We had to leave further studies on this problem for later work. 
Effects to be credited to human bebaviour
